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1
HYBRID VEHICLE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a Continuation Application of PCT
Application No. PCT/IP2012/082648, filed Dec. 17, 2012
and based upon and claiming the benefit of prionty from

prior Japanese Patent Application No. 2011-281989, filed
Dec. 22, 2011, the entire contents of all of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a hybnd vehicle
comprising an electric motor and an internal-combustion
engine as driving sources for running.

2. Description of the Related Art

Conventionally, some vehicles comprising an internal-
combustion engine as a driving source for running select a
traveling mode which prioritizes fuel efliciency and run in
this traveling mode when an amount of remaining fuel used
in the internal-combustion engine becomes small. (For

example, see Patent Literature 1.)
PATENT LITERATURE 1: Jpn. Pat. Appln. KOKAI

Publication No. 2009-127548

The technology disclosed 1n Patent Literature 1 is tech-
nology to switch to the traveling mode which prioritizes fuel
clliciency when the amount of the remaining fuel becomes
small 1n the vehicle comprising the internal-combustion
engine as a driving source for running. In this technology, 1f
drive of the internal-combustion engine 1s stopped by
decrease of the fuel, deceleration or deterioration of a
driving feeling may occur.

In contrast, a hybrid electric vehicle comprising an elec-
tric motor and an internal-combustion engine as driving
sources for running i1s conventionally under consideration.
Such a hybrd electric vehicle has a series traveling mode for
running only by the electric motor, and a parallel traveling
mode using energy produced by the electric motor and the
internal-combustion engine and using energy produced by
the internal-combustion engine for generating electric
power.

Even if the technology disclosed in Patent Literature 1 1s
applied to this type of hybrid vehicle, the deceleration or the
deterioration of a driving feeling may occur 1n a state of
running by the internal-combustion engine.

BRIEF SUMMARY OF THE INVENTION

The present invention therefore aims to provide a hybrid
vehicle capable of suppressing deceleration or deterioration
of a dnving feeling caused by decrease of fuel in a hybrnid
clectric vehicle comprising an electric motor and an internal-
combustion engine as driving sources for running.

According to one embodiment of the present invention, a
hybrid vehicle comprises an internal-combustion engine; an
clectric motor; a fuel tank configured to supply fuel to the
internal-combustion engine; a remaining amount detection
module configured to detect an amount of remaining fuel in
the fuel tank; and a traveling mode determination module
configured to determine a traveling mode at least one of an
internal-combustion engine traveling mode for running by
transmitting motive power produced by the internal-com-
bustion engine to wheels of the vehicle and an electric motor
traveling mode for running by transmitting motive power
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2

produced by the electric motor to the wheels of the vehicle.
The traveling mode determination module prohibiting the
internal-combustion engine traveling mode and causing the
vehicle to run 1n the electric motor traveling mode when the
amount of the remaiming fuel 1n the fuel tank 1s less than or
equal to a first predetermined amount.

Further, the hybrid vehicle comprises a transmission
configured to transmit the motive power produced by the
internal-combustion engine to the wheels via clutches 1n the
internal-combustion engine traveling mode; and a clutch
control module configured to control connection and dis-
connection of the clutches. The clutch control module pro-
hibiting the internal-combustion engine traveling mode by
setting the clutches 1n a disconnected state.

Furthermore, in the hybrid vehicle when the remaining
amount detection module detects the amount of the remain-
ing fuel in the fuel tank being equal to a second predeter-
mined amount greater than the first predetermined amount,
the remaining amount detection module starts calculation of
a fuel consumption, and determines a value acquired by
subtracting the consumption from the second predetermined
amount as the amount of the remaining fuel in the fuel tank.

According to the present invention, deceleration or dete-
rioration of a driving feeling caused by decrease of fuel can
be suppressed.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

FIG. 1 1s a schematic view showing a plug-in hybnd
electric vehicle of a first embodiment;

FIG. 2 1s a flowchart showing operations of an HV-ECU
in a parallel traveling mode of the plug-in hybrid electric
vehicle:

FIG. 3 1s a graph showing a breakdown of consumption
of torque generated by driving an internal-combustion
engine of the plug-in hybnd electric vehicle;

FIG. 4 1s a graph showing an amount of remaining fuel 1n
a fuel tank of the plug-in hybnd electric vehicle;

FIG. 5 1s a graph indicating whether or not clutch plates
of the plug-in hybnd electric vehicle are set in a connected
state 1n accordance with a lapse of time; and

FIG. 6 1s a flowchart showing operations of an HV-ECU
in a parallel traveling mode of a plug-in hybrid electric
vehicle of a second embodiment.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

A hybnd electric vehicle according to a first embodiment
of the present invention will be described heremafter with
reference to FIG. 1 to FIG. 3. FIG. 1 1s a schematic view
showing a plug-in hybrid electric vehicle 10 of the first
embodiment of the present invention. As shown 1n FIG. 1,
the plug-in hybrid electric vehicle 10 comprises a traveling
system, a charging system and a hybrnid vehicle electric
control unit (HV-ECU) 60.

The traveling system comprises paired front wheels 21,
paired rear wheels 22, a battery 23, a battery management
umit (BMU) 24, an electric motor 25 serving as a driving
source for runmng, an mverter 26, an nternal-combustion
engine 27 serving as a driving source for running, a trans-
mission 30 configured to transmit motive power produced
by the internal-combustion engine 27 and drive power
produced by the electric motor 235 to the front wheels 21, and

a fuel tank 35.
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The battery 23 comprises a plurality of battery cells 23a.
The battery cells 23a are connected, for example, 1n series.
A cell monitor unit (CMU) 235 1s provided 1n each battery
cell 23a. Each CMU 235 detects a status of the correspond-
ing battery cell 23a. The status of the battery cells 23a 1s, for
example, a temperature, a voltage, etc., of the battery cells
23a. Each CMU 235 transmits a detection result to the BMU
24.

The BMU 24 detects a status of the battery 23 based on

information on the battery cells 23a transmitted from each
CMU 23b. The status of the battery 23 1s, for example, a
voltage, a state of charge (SOC), etc., of the battery 23.

The electric motor 25 1s driven by electric power supplied
from the battery 23. An output shaft 254 of the electric motor
235 1s rotated by drniving the electric motor 25. The inverter
26 1s connected to the battery 23 and the electric motor 25,
and functions to supply electric power corresponding to
required torque to the electric motor 25.

The internal-combustion engine 27 1s controlled by an
internal-combustion engine controller 28. More specifically,
the internal-combustion engine controller 28 controls an
amount of fuel supplied to an interior of a combustion
chamber of the internal-combustion engine 27 in accordance
with the required torque. The fuel 1s stored 1n the fuel tank
35. The fuel 1s supplied to the fuel tank 35 through a fill
opening 36 formed on a vehicle body.

A measuring mstrument configured to detect an amount of
remaining fuel 1s provided 1n the fuel tank 35. The measur-
ing strument 37 1s designed to be 1n, for example, a float
type comprising a float 37a. The tloat 37a tloats on a liquid
surface of the fuel 1n the fuel tank 35. A position of the float
37a changes along with a change of a position of the liquid
surface 1n accordance with the remaining fuel amount. The
measuring nstrument 37 outputs a signal according to the
position of the float 37a. A tuel gauge 38 is provided near a
driver seat. The fuel gauge 38 1s connected to the measuring
mstrument 37 and displays the remaiming fuel amount
according to the output of the measuring nstrument 37.

The transmission 30 transmits rotation of the output shatt
235a of the electric motor 25 or rotation of the output shaft
2'7a of the internal-combustion engine 27 to the front wheels
21. The transmission 30 comprises an axle configured to
connect both of the front wheels 21, a diflerential gear
provided at the axle shaft, a clutch module 41, etc.

The clutch module 41 comprises a clutch plate 42 con-
figured to be rotated integrally with the output shaft 25a of
the electric motor 25, a clutch plate 43 configured to be
rotated integrally with the output shaft 27a of the internal-
combustion engine 27, and a clutch plate driver 44 config-
ured to press the clutch plates 42 and 43 against each other
such that the clutch plates 42 and 43 are 1n a connected state
of being integrally rotatable, and to separate the clutch plates
42 and 43 from each other such that the clutch plates 42 and
43 are 1n an unconnected state. The clutch plate driver 44
operates by a command from a clutch control module
included in the HV-ECU 60.

The clutch plates 42 and 43 are provided 1n a transmission
path through which the rotation of the output shaft 27a of the
internal-combustion engine 27 1s transmitted to the front
wheels 21. The rotation of the output shaft 27aq of the
internal-combustion engine 27 1s transmitted to a side of the
front wheels when the clutch plates 42 and 43 are 1n the
connected state. When the clutch plates 42 and 43 are 1n the
unconnected state, the rotation of the output shait 27q of the
internal-combustion engine 27 1s not transmitted to the front
wheels 21. The rotation of the output shait 235a of the electric
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4

motor 25 1s transmitted to the front wheels 21 regardless of
whether the clutch plates 42 and 43 are 1n the connected state
or the unconnected state.

The charging system comprises a generator 51, the
inverter 26 and the internal-combustion engine 27. The
output shaift 27a of the internal-combustion engine 27 1is
connected to an input shaft 51a of the generator 51 via a
transmission for power generation 54. When the internal-
combustion engine 27 1s driven and the output shatt 27a 1s
rotated, the rotation of the output shaft 27a 1s transmitted to
the mput shaft S1a of the generator 51 via the transmission
for power generation 34, and the mput shaft S1a 1s rotated.
When the mput shait 51q 1s rotated, a rotor 1n the generator
51 1s rotated and the generator 51 thereby generates electric
power.

The generator 51 1s connected to the inverter 26. The
clectric power generated by the generator 51 1s supplied to
the battery 23 after being adjusted to be suitable for charging

of the battery 23. The battery 23 1s thereby charged.
The HV-ECU 60 1s connected to the fuel gauge. The

HV-ECU 60 obtains information on the remaining fuel
amount from the fuel gauge 38. An accelerator pedal open-
ing detector 61 1s provided near an accelerator pedal. The
accelerator pedal opening detector 61 detects a degree of
opening of the accelerator pedal. A traveling mode determi-
nation module 1included 1n the HV-ECU 60 controls various
types of modules so as to switch, 1n accordance with
information on the SOC of the battery 23 transmitted from
the BMU 24 and a detection value of the accelerator pedal
opening detector 61, an EV traveling mode for running only
by the motive power produced by the electric motor 235, a
series traveling mode for runming only by the motive power
produced by the electric motor 25 and charging the battery
by driving the generator 51, a parallel traveling mode for
running by the motive power produced by the electric motor
25 and the motive power produced by the internal-combus-
tion engine 27, and an engine traveling mode for not driving
the electric motor 25 but running only by the motive power
produced by the internal-combustion engine 27. In the
present embodiment, an internal-combustion engine travel-
ing mode includes the parallel traveling mode and the engine
traveling mode, and an electric motor traveling mode
includes the EV traveling mode and the series traveling
mode.

More specifically, 1t the SOC of the battery 23 1s suili-
cient, the clutch plate driver 44 1s controlled and the clutch
plates 42 and 43 are set 1n the unconnected state so as to
select the EV traveling mode. Then, the battery 23, the
inverter 26, the electric motor 25, etc., are controlled and the
clectric motor 25 1s driven by the electric power supplied
from the battery 23. Thus, the motive power produced by the
electric motor 25 1s transmitted to the front wheels 21, and
the plug-in hybnd electric vehicle 10 thereby runs.

When the SOC of the battery 23 1s decreased, the clutch
plate driver 44 1s controlled and the clutch plates 42 and 43
are set 1n the unconnected state so as to select the series
traveling mode. Then, the battery 23, the inverter 26, the
clectric motor 25, the generator 51, etc., are controlled and
the internal-combustion engine 27 1s driven by using the
generator 31 as a starter. The internal-combustion engine 27
1s operated with a high degree of power generation efliciency
under control of the mternal-combustion engine controller
28, and the generator 31 generates electric power. Running
by the electric motor 25 in the series traveling mode 1s the
same as running using the electric motor 25 in the EV
traveling mode.
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If torque of the electric motor 25 1s not enough for the
required torque based on a detection result of the accelerator
pedal opening detector 61, the clutch plate driver 44 1s
controlled and the clutch plates 42 and 43 are set in the
connected state so as to select the parallel traveling mode.
Then, the generator 31 and the internal-combustion engine
controller 28 are controlled, and the internal-combustion
engine 1s actuated by starting the generator 51 and driven
under control of the mternal-combustion engine controller
28 so as to assist the generator 51. In the parallel traveling
mode, since the output shatt 27a of the internal-combustion
engine 27 1s transmitted to the input shait 45a of the
generator 51 by the transmission for power generation 54,
clectric power 1s also generated by the generator 51.

When the remaining fuel amount becomes less than or
equal to a predetermined amount 1n the parallel traveling
mode, the clutch plate driver 44 1s controlled such that the
vehicle runs by the motive power produced by the electric
motor 25. This point will be specifically described herein-
alter.

When the plug-in hybrid electric vehicle 10 1s 1n the
parallel traveling mode, the motive power produced by the
clectric motor 25 and the motive power produced by the
internal-combustion engine 27 are transmitted to the front
wheels 21 by the transmission 30. Therefore, the output shaft
of the internal-combustion engine 27 and the output shaft
235a of the electric motor 25 are connected to each other via
the transmission 30.

When the remaining fuel amount 1s decreased in the
parallel mode, torque generated by the internal-combustion
engine 27 1s reduced. Consequently, deceleration and dete-
rioration of a driving feeling occur. The predetermined
amount 1s an amount that the torque of the internal-com-
bustion engine 27 1s reduced as described above when the
tuel becomes less than or equal to the predetermined
amount. The predetermined amount can be preliminarily
grasped by experiments, etc.

Operations of the HV-ECU 60 1n the parallel traveling
mode will be described with reference to FIG. 2 to FIG. S.
FIG. 2 1s a flowchart showing, eperatlens of the HV-ECU 60
in the parallel traveling mode. FIG. 3 1s a graph showing a
breakdown of consumption of the torque generated by
driving the internal-combustion engine 27. The horizontal
axis indicates a lapse of time, and indicates that the time
passes 1n the direction of the arrow. The vertical axis of FIG.
3 indicates the breakdown of consumption of the torque.
FIG. 4 1s a graph showing variation 1n the remaining fuel
amount 1n accordance with the lapse of time. The horizontal
axis of FIG. 4 indicates the lapse of time, and indicates that
the time passes 1n the direction of the arrow. The vertical
axis of FIG. 4 indicates the remaining fuel amount, and
indicates that the amount increases in the direction of the
arrow. FI1G. 3 1s a graph indicating whether or not the clutch
plates 42 and 43 are set 1n the connected state 1n accordance
with the lapse of time. The horizontal axis of FIG. 5
indicates the lapse of time, and indicates that the time passes
in the direction of the arrow. In each of the graphs of FIG.
3 to FIG. 5, an origin indicates a time point when the parallel
traveling mode 1s started.

As shown 1 FIG. 2, mn step ST1, when the parallel
traveling mode 1s started, the HV-ECU 60 determines
whether or not the remaining fuel amount in the fuel tank 35
1s less than or equal to a predetermined amount M (first
predetermined amount) based on information on the remain-
ing fuel amount which can be obtained from the fuel gauge

38.
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If the fuel amount 1s greater than the predetermined
amount, the parallel traveling mode 1s continued. If the
amount of the fuel becomes equal to the predetermined
amount M (first predetermined amount) when time t1 has
passed after the start of the parallel traveling mode, the
processing proceeds to step ST2.

In step ST2, the HV-ECU 60 controls the clutch plate
driver 44, sets the clutch plates 42 and 43 1n the unconnected
state, and subsequently prohibits the clutch plates 42 and 43
from being in the connected state. Then the processing
proceeds to step ST3.

It should be noted that the operation of the internal-
combustion engine 27 1s not stopped 1n the step ST2. Since
the clutch plates 42 and 43 are set 1n the unconnected state
until time t1 has passed after the start of the parallel traveling
mode, the torque generated by the internal-combustion
engine 27 1s transmitted to the front wheels 21 via the
transmission 30 and also transmaitted to the generator 51 via
the transmission for power generation 46. Therefore, as
shown 1n FIG. 3, the breakdown of the torque generated by
the mternal-combustion engine 27 1s electric power gener-
ating torque and vehicle driving torque until the remaining
fuel amount becomes equal to the predetermined amount M.

In step ST3, the HV-ECU 60 controls the iternal-com-
bustion engine controller 28 and the generator 351, and
generates electric power by driving the internal-combustion
engine 27 at a rotation speed of the best fuel consumption
elliciency and driving the generator 51. Then, the processing
returns to step ST1. After that, as shown in FIG. 4, the
internal-combustion engine 27 1is eperated at the rotation
speed of the best fuel consumption efliciency and drives the
generator 31 until the fuel 1n the fuel tank 35 runs out.

When the fuel 1s supplied to the fuel tank 35, the prohi-
bition of the connected state of the clutch plates 42 and 43
1s released. Then, the parallel traveling mode 1s started and
the processing 1s executed from step ST1 again.

In the plug-in hybnid electric vehicle 10 configured as
described above, when the remaining fuel amount becomes
less than or equal to the predetermined amount M by which
the deceleration or the deterioration of a driving feeling
occurs, the clutch plates 42 and 43 are set 1n the unconnected
state and sudden deceleration or sudden deterioration of a
driving feeling can be thereby suppressed.

When the remaining fuel amount becomes less than or
equal to the predetermined amount M, the internal-combus-
tion engine 27 1s eperated at the rotation speed of the best
tuel consumption efliciency and the generator 51 1s driven.
Since the small amount of fuel can be efliciently converted
into electric power, the running distance of the plug-in
hybrid electric vehicle 10 can be extended.

Next, a hybrid electric vehicle of a second embodiment
will be described with reference to FIG. 6. The elements
having the same functions as those 1n the first embodiment
are represented by the same reference numerals 1n the first
embodiment and their detailed descriptions are omitted. In
the present embodiment, a function of a HV-ECU 60 1s
different from the HV-ECU 60 of the first embodiment.
Other structures are the same as the first embodiment. The
different point will be described hereinafter.

FIG. 6 1s a flowchart showing operations of the HV-ECU
60 of the present embodiment. As shown 1n FIG. 6, 1n the
present embodiment, the HV-ECU 60 executes processing of
step ST21 instead of step ST1 and executes processing of
steps ST22 and ST23 between step ST21 and step ST2.

More specifically, when a parallel traveling mode 1s
started, the HV-ECU 60 proceeds to step ST21. In step
ST21, the HV-ECU 60 determines whether or not the
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remaining fuel amount becomes less than or equal to an
integration start amount S (second predetermined amount)
based on information on the remaining amount obtained
from a fuel gauge 38. If the HV-ECU 60 determines that the
remaining fuel amount becomes equal to the integration start
amount, the processing proceeds to step ST22.

In step ST22, the HV-ECU 60 starts integration of a fuel
consumption. The relationship between the predetermined
amount M (first predetermined amount) and the integration
start amount S (second predetermined amount) will be
specifically described. The integration start amount S 1s an
amount greater than the predetermined amount M. When the
fuel amount becomes small, the remaining amount may not
be accurately detected depending on a measuring instrument
377. In the present embodiment, the predetermined amount M
1s an amount which cannot be accurately detected by the
measuring nstrument 37. The predetermined amount M 1s
the same amount as the predetermined amount M of the first
embodiment. The integration start amount S 1s an amount
which can be accurately detected by the measuring instru-
ment 37. The remaining fuel amount can be accurately
determined by integrating the fuel consumption after the
time when the remaining fuel amount becomes equal to the
integration start amount S, and subtracting the integrated
amount from the integration start amount S.

An mternal-combustion engine controller 28 controls the
amount of the fuel supplied to an interior of a combustion
chamber of an internal-combustion engine 27. The internal-
combustion engine controller 28 therefore comprises infor-
mation on the fuel consumption. The HV-ECU 60 obtains
the information on the fuel consumption from the internal-
combustion engine controller 28. After the integration of the
tuel consumption is started, the processing proceeds to step

ST 23.
In step ST23, the HV-ECU 60 determines whether or not

the integrated amount 1s greater than or equal to A. The
integrated amount A 1s an amount which satisfies the relation
of (integration start amount S)-(integrated amount A)=
(predetermined amount M). The processing of steps ST21,
ST22 and ST23 1s repeated until the integrated amount
becomes equal to A. When the mtegrated amount becomes
equal to A, the HV-ECU 60 determines that the remaining
fuel amount becomes equal to the predetermined amount M.
After the integrated amount becomes equal to A, the pro-
cessing proceeds to step ST2.

Furthermore, when fuel 1s supplied to a fuel tank 35 and
the remaining fuel amount becomes greater than the inte-
gration start amount S 1n a state of proceeding to step ST22
and starting the integration of the fuel amount in the parallel
traveling mode, the processing proceeds from step ST21 to
step ST24. In step ST24, the HV-ECU 60 resets the inte-
grated amount.

In the present embodiment, the same advantage as that of
the first embodiment can be achieved. In addition, even 1t the
measuring instrument 37 configured to detect the remaining,
fuel amount 1n the fuel tank 35 cannot accurately detect the
predetermined amount M, the remaining fuel amount can be
accurately detected by setting the amount which can be
accurately detected by the measuring instrument 37 as the
integration start amount S, starting the integration of the fuel
consumption, and subtracting the integrated amount from
the mtegration start amount S. Therefore, the clutch plates
42 and 43 can be accurately switched from the connected
state to the unconnected state.

In the first and second embodiments, the transmission 30
1s an example of a transmission which transmits motive
power produced by an internal-combustion engine to wheels
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via clutches i1n an internal-combustion engine traveling
mode. The clutch plates 42 and 43 are an example of
clutches.

In the first and second embodiments, the HV-ECU 60 1s
an example of a traveling mode determination module which
determines a traveling mode.

In the first and second embodiments, the measuring
mstrument 37, the fuel gauge 38 and the HEV-ECU 60
constitute an example of a remaiming amount detection
module which detects a remaining fuel amount.

In the first and second embodiments, the HEV-ECU 60
constitutes an example of a clutch control module which
controls connection and disconnection of clutches.

Additional advantages and modifications will readily
occur to those skilled 1n the art. Therefore, the 1nvention in
its broader aspects 1s not limited to the specific details and
representative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.

What 1s claimed 1s:

1. A hybrid vehicle comprising:

an internal-combustion engine;

a battery;

an electric motor operated by the battery;

a generator driven by the internal-combustion engine to
charge the battery;

a fuel tank configured to supply fuel to the internal-
combustion engine;

a measuring mstrument that detects an amount of remain-
ing fuel 1n the fuel tank;

a transmission configured to transmit motive power pro-
duced by the internal-combustion engine to wheels of
the vehicle via clutches:

a clutch control module configured to control connection
and disconnection of the clutches; and

a controller that determines a traveling mode from at least
one of a parallel traveling mode for running by setting
the clutches 1n a connected state and transmitting
motive power produced by the internal-combustion
engine to the wheels of the vehicle and a series trav-
cling mode for runming by setting the clutches in a
disconnected state, driving the generator by the inter-
nal-combustion engine to generate electric power, and,
while electric power 1s generated by the generator,
transmitting motive power produced by the electric
motor to the wheels of the vehicle,

wherein the controller automatically prohibits the parallel
traveling mode by setting the clutches 1n the discon-
nected state and causes the vehicle to run 1n the series
traveling mode on the condition that the controller
determines, based on the detected amount of the
remaining fuel, that the amount of the remaining fuel 1n
the fuel tank 1s less than or equal to a first predeter-
mined amount, and

wherein the controller continues the series traveling mode
until the fuel 1n the fuel tank runs out.

2. The hybnd vehicle of claim 1, wherein

the transmission transmits the motive power produced by
the internal-combustion engine to the wheels via the
clutches 1n the parallel traveling mode, and

the controller prohibits the parallel traveling mode by
setting the clutches 1n the disconnected state.

3. The hybnd vehicle of claim 2, wherein when the

controller determines that the amount of the remaining fuel
in the fuel tank 1s equal to a second predetermined amount
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greater than the first predetermined amount, the controller
starts calculation of a fuel consumption, and determines a
value acquired by subtracting the consumption from the
second predetermined amount as the amount of the remain-
ing fuel n the fuel tank.

4. The hybrid vehicle of claim 1, wherein when the
controller determines that the amount of the remaining tuel
in the fuel tank 1s equal to a second predetermined amount
greater than the first predetermined amount, the controller
starts calculation of a fuel consumption, and determines a
value acquired by subtracting the consumption from the
second predetermined amount as the amount of the remain-
ing fuel 1n the fuel tank.

5. The hybnid vehicle of claim 1, wherein the internal-
combustion engine drives the generator at a rotation speed at
which a fuel consumption of the internal-combustion engine
1s smaller compared to the tuel consumption in the parallel
traveling mode.
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6. The hybnid vehicle of claim 1, wherein when the
controller determines that the amount of the remaining fuel
in the fuel tank 1s equal to a second predetermined amount
greater than the first predetermined amount based on the
amount ol the remaining fuel detected by the measuring
instrument, the controller starts calculation of a fuel con-
sumption independently of the amount of the remaiming fuel
detected by the measuring instrument, and determines a
value acquired by subtracting the consumption from the
second predetermined amount as the amount of the remain-

ing tuel 1n the fuel tank.

7. The hybrid vehicle of claim 6, wherein an accuracy of
the amount of the remaining fuel detected by the measuring
instrument 1s higher at the second predetermined amount
compared to an accuracy of the detected amount of the
remaining fuel at the first predetermined amount.
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